Summary. There is a general uniformity in the hormones that regulate pregnancy among a large variety of mammals. There is also a division of maternal behavior into two main patterns : that shown by mammals that build nests for the altricial young and those that only briefly establish a birth site for the precocial young. Apart from this difference, the patterns of maternal behavior are quite similar, centering around nursing, and weaning follows a similar course in different species. Is there a corresponding uniformity in the factors which regulate maternal behavior ?
Too few species have been studied to establish any general rule about the hormonal basis for the onset of maternal behavior. In the main, however, the ovarian hormones probably play a major role in most species and prolactin appears to play a role in at least one species.
Post-partum maternal behavior appears to depend mainly upon stimulation from the young and hormones may not be required to maintain it or be involved in its decline.
The transition period between hormonal and nonhormonal regulation of maternal behavior may emerge as an important phenomenon in many species.
There is a general similarity in pre-and post-partum features of the maternal behavior cycle in a variety of mammals, particularly in the hormone patterns that regulate pregnancy and initiate parturition. This poses the problem of whether in these species there is a corresponding similarity in the hormonal basis of maternal behavior. Among nearly all mammals the onset of maternal behavior coincides with a decline in circulating levels of progesterone, and rises in both estrogen and prolactin. However, not all of these hormonal changes need be crucial for the onset of maternal behavior ; they may be involved in either the termination of pregnancy and the triggering of parturition or the onset of lactation, all of which are synchronized with the onset of maternal behavior. In the first section of this paper I shall review studies on the rat, mouse, hamster and rabbit in which studies have been done on the hormonal basis of maternal behavior.
Our studies on the post-partum maternal behavior of the rat, and those of Koller (1956) (Rosenblatt, 1975 It is difficult to intervene in the normal pattern of hormone secretion at the end of pregnancy in the rat without altering the entire pattern of hormone secretion, not just the secretion of one hormone, and without interfering with the birth process itself. We have shown, using single injections of blood plasma taken from recently postpartum mothers, and by cross-transfusing blood between new mothers and nonpregnant intact females, that short-latency maternal behavior can be induced by some humoral factor(s) which presumably is acting on the mother herself at this time or possibly earlier Rosenblatt, 1968,1972 (Numan et al., 1977 ; Rosenblatt and Siegel, 1975 ; Siegel and Rosenblatt, 1975 a). Non-pregnant females also respond to estradiol benzoate (after ovariectomy and hysterectomy) by exhibiting short latency maternal behavior (Siegel and Rosenblatt, 19756) .
Since estrogen stimulates the release of prolactin in the animals we have studied it was necessary to rule out this hormone as playing a role in maternal behavior especially since it has long been believed that prolactin is the « maternal hormone ». This was done by using pharmacological agents that block the release of prolactin(i. e., ergocornine hydrogen maleate, ergokryptine (CB 154-2-bromo-alpha-ergokryptine), and apomorphine hydrochloride). In three separate experiments we have shown that blocking the release of prolactin does not prevent estrogen-stimulated maternal behavior (Numan et al., 1977) . Stern (1977) Rosenblatt, 1975c, 1978 ; (Siegel and Greenwald, 1975 The evidence that maternal behavior in the post-partum rat may be nonhormonally regulated comes from three sources (Rosenblatt, 1975 ) : 1) Immediately post-partum the hormone picture changes drastically as the female initiates a single estrous cycle yet this does not interfere with her maternal behavior. Moreover, hypophysectomy and ovariectomy, as well as blocking prolactin release are without effect on maternal behavior post-partum and the injection of progesterone, which normally blocks the onset of maternal behavior, has no effect post-partum. 2) On the other hand, removal of the pups at parturition results in a rapid decline in maternal behaviorover the next 2 to 4 days. Throughout the post-partum period, maternal behavior is regulated by the characteristics of pups, particularly the age of the litter which the mother attends. Maternal behavior can be revived and prolonged by giving mothers, in the process of weaning their own young, pups less than a week old, and it can be partially terminated prematurely by giving mothers older litters. 3) Maternal behavior can be elicited from nonpregnant, cycling females by exposing them to young pups for a period fo 4 to 6 days. The behavior which is exhibited by these « sensitized » females resembles very closely in most respects (excluding maternal aggression toward intruders) that of lactating mothers that have given birth to young. It appears in hypophysectomized and ovariectomized females indicating that it is not based upon hormones released in response to pup stimulation. The above evidence has been presented more extensively in Rosenblatt et at. (1979) .
E. -Post-partum regulation of maternal behavior in other species.
Evidence of post-partum regulation of maternal behavior by pup stimulation is available in only a few species because of the paucity of experiments directed specifically at this problem.
In the hamster, maternal behavior rapidly declines over the first 5 days if pups are removed from females 1 hr after birth (Siegel and Greenwald, 1978) but if the female is allowed 48 hrs of contact with her pups after birth, maternal behavior is maintained until nearly the normal time of weaning. After parturition the length of the maternal behavior cycle is largely determined by the age of the pups and it can be extended for several weeks by providing females with younger pups at a time when they would normally be weaning their own litter. While this evidence, and the fact that nonpregnant females will retrieve 6-day old pups, is not conclusive evidence of nonhormonal regulation of maternal behavior post-partum, it strongly suggests that this is the case in n the hamster.
Of course there is a strong case for nonhormonal regulation of maternal behavior post-partum in the mouse since nonpregnant females are readily maternal under varied hormonal conditions. Moreover, Leblond (1940) and Leblond and Nelson (1937) found that once maternal behavior had appeared post-partum, females could be hypophysectomized and they would continue to exhibit this behavior.
F. -Transition between hormonal and nonhormonal regulation of maternal behavior.
One implication of the shift in the basis of maternal behavior from hormonal stimulation to pup stimulation is that there is a transition period during which the hormonal effects reach a maximum then begin to wane and the stimulus effects are at first weak but increase in strength until they predominate. In the rat we believe this transition phase lasts from 24 hrs before parturition to several days after parturition (Rosenblatt, 1975 ; Rosenblatt et al., 1979) Bridges (1975, 1977) (Siegel and Greenwald,1978 
